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SIMIJLTANEOUS OCcURRENCE AT CONJUGATE POINTS 

OF CLASS PC-1 MICROPULSATION BURSTS 

Iloklady A . N .  SSSR, 
Torn 174, No.4, 828-829, 
Izdatel'stvo "NAUKA", 1967 

SUMMARY 

by M. Gokhberg 
R. Zhendren 
S. Lakurli 
V. Troitskaya 
R. Shchepetnov 

New data are presented on the characteristic properties of oscillation 
intcr\~ils decreasing by period and representing the conjunction of Pc-l and 
Pi-1 types of  oscillations. It is assumed that in this case a simultaneous 
csc-itrit ion of two hydromagnetic waves of different mode takes place, these 
propigat ing in opposite directions. 
t;ihiikg placc in the upper atmosphere of the Earth. 

This is linked to the various events 

* 
* * 

'The registration of vast variations of the magnetic field conducted 
a t  iiia~rieto-c'orijug;ltc points of Kcrguelen (France) and Sorga (SSSR) allowed 
lis to conduct a detailed investigation of the highest-frequency part of the 
spcctr-um of these variations. It is referred here to pearl-type Pc-1 and to 
i rrcgular Pi-1 oscillations). 
inainly devoted to the study of the properties of regular Pc-1 series, were 
p i h l  ished in [l] . 
of  charactcristic intervals of oscillations decreasing by the period and 
tx'prcseiit irig the conjunction of both types of oscillations, Pc-1 and Pi-l [ 2 ] .  
'I'licsc. ch;ir;ictc>r ist ic disturbances are well known in literature as storm pulsa- 
t ions 131, solar whistlers [ 4 ]  and garglcrs [ S I .  The conjunctions of these 
osc i 1 I ; i t  ions corist i tiite the basic clement of magnetic storms' microstructure 
liiitl ;it-(' i ntl ic;itors o f  pcrturbat ion occurrence in the ionosphere, of the deve- 
lopinciit o f  x-t ivc fonns of  aurorae and of sharp interis i ty variations in the 
r:idi:it ion Iwlts [ 2 I . 'I'his phcnornenon was first sirnultmcously registered at 
L-oiijiigatc I:(lints 01' the sub-auroral zone with the aid of installations des- 
c-riticd Iiy Stcfant [ t i ]  and Barmskiy [ 7 ] .  

The first results of these investigations, 

Tn the present paper we present new data on the properties 

'T'lic most typical such cases for the conjugate regions Sorga-Kerguelen 
in thc iourw of ;i whole year (February 1964 to February 1965) were those of 
1 and 7 0  I:chruary, 1 and 18 April, 10 .June, 15 and 28 September, 19 October 
:ind 1b Ikccinlwr 1904. Outlined in 1965 were the cases of 23 F'ebruary and 
.i Mircli. h i a lys i s  of these perturbations was conducted by the sonograms (time- 
l'rcqucncy tlepc~ndericc) and by standard field registrations (amplitude-time) 
\tit11 ;I ratc of- deployment from 60 to 600 mm per minute and a sensitivity %lO-*oe. 



Mo rpho 1 ogy o f the Phenomenon. 

'The interval of osc i l la t ions  decreasing by period has a duration 
varying from 30 to  90 minutes as an average. 
dcncv t o  2 - 3 time recurrence one a f t e r  the other.  The sonograms obtained 
allo;\rcd us to  t race f o r  the f i r s t  time the ident ical  character of t h i s  pheno- 
menon's development i n  conjugate points i n  the frequency - time representa- 
t i on ,  and to  ascer ta in  a series of new properties.  A s  the in te rva l  of  these 
osc i 1 l a t  ions develops, the width of thc noise band corresponding t o  i r regular  
osc i l l a t  ions widens and simultaneously increases i n  frequency. 
noise "tai l"  is observed a t  the end of the phenomenon and is charac te r i s t ic  
of i t .  
tmtl?. a t  Iioth conjug3tc points.  
m t e  structured elcments, as  a rule r i s ing  by the frequency (see F ig . l ) ,  which 
cor-rcspond t o  separate bursts of Pc-1 osc i l la t ions  observed i n  standard regis-  
t ra t ions (mpl i tude- time) . 

I t  has a charac te r i s t ic  ten- 

A raised 

The heginning and the end of the intense noise band develop concomi- 
There a re  outlined i n  t h i s  noise band sepa- 

Results . 
Shif t  i n  phase between the time of t h e i r  occurrence a t  conjugate points 

and t h e  polarization of the components of t h e i r  osc i l la t ions  were studied 
f o r  the s t ructu,  ed elements. 

The coincidence i n  time of a series of structured elements of the above 
tL-pe i n  corijugrrtc points was the unexpected r e su l t  of sonogram comparison. 
Thc simultaneity n f  Prl- 1 o sc i l l a t ion  burs t s '  exci ta t ion,  corresponding t o  
structured elements i n  t h e  sonogram, was a l so  traced by d i r ec t  amplitude-time 
rcgis t rnt ions (Fig.2). 

'I'he m a l y s  is of polarization of these osc i l la t ions  a l so  contributed a 
ncw and unexpected r e s u l t ,  and namely, tha t  the d i rec t ion  of polarization 
e l l  ipse rotnt ion fo r  an observer looking toward the Earth along the l i n e  of 
foi-cc, was idcnt i ca l  in both conjugate points (contrary t o  the opposite direc-  
t ion i i s u n l l y  observed of Pc-1 se r ies  [8 ] .  Therefore, separate Pc-1 osc i l l a t ion  
bursts (separate pearls i n  standard t iw-anp l i tude  regis t ra t ions)  , occurring 
dur ing  the interval of charac te r i s t ic  osc i l la t ions  decreasing by period, have 
a polai-ization d i f fe r ing  from analogous bursts  inside Pc-1 series, and do not 
r-cve:il any phase s h i f t  i n  magneto-conjugate points ,  otherwise typical  of such 
scrics. 
mignct ic  a c t i v i t y ,  whereas t h e  intervals i n  question a re  charac te r i s t ic  mainly 
o f  thc main phase of t h e  storms. 

I t  should be noted tha t  Pc-1 se r i e s  occur mainly i n  periods of low 

'l'lw rcsiilts obtained allow u s  t o  express the assumption tha t  the character 
01'  l'c- 1 osci 1 la t ion hurs t s '  excitation i n  the magnetosphere is  d i f fe ren t  fo r  
t lw casts o f  thwc types of osc i l la t ions  'and the Pc-1 ser ies .  
t Iw fonwr there apparently takcs place an exci ta t ion occurring simultaneoulsy 
i 11 two tvpw o r  hydromagnetic wavcs of d i  fferent mode, which propagate in  oppo- 
5 i t c  cl i ryct ions. 
of' ;I single. spec i f i c  mode emerge a i d  then propagate from one hemisphere t o  the 
other  ;I long the 1 i ne of force. 

In the case of 

111 the case O C  s t  ructiircd Pc-1 series hydromagnetic waves 
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Kerguelen, 3 March 1965 
-_ 
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Fig.1 
Seen in it are the basic characteristics of the oscillation in- 
terval decreasing by period. 
frequency and ends with a "tail" increasing by frequency. Super- 
imposed on the general noise in disorderly fashion are separate 

Sonogram of  the Kerguelen registration of 3 March 1965. 

The noise expands in time by the 

structural elements 

6'02paf6 .E 1964 
I , (  

Sogra 
f=a,SzY 

I 

Kerguelen Xecrzpnen h5 LT 1964' 
I -  

t f ' 4S24  

Fig.2. 
Pc-1 oscillation burst decreasing by period.(structured 
element) in both conjugate points (14 h. 48 min. 23 s .W) 

Example of simultaneous excitation at time of 
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It is interesting to note that the unquestionable link of the registered 
osci 1 lations with a series of events in the upper atmosphere, and namely, 
with intensity variations i n  the radiation belts [9], emergence of sporadic 
typc-Iisr-layers, critical frequency decrease in the F2-layer of the ionosphere, 
lwr-sts o r  X-radiation in the stratosphere and the occurrence of active forms 
of ;iur-orae [ l o ] ,  is (;isenred only at simultaneous excitation of two waves of 
cl i fcrcn t mode. 

‘Ilw rcsults of detailed investigations of these relationships will be 
puli1 i siicd i n  a separate work. 

*** T H E E N D *** 

‘ihc (1. Y i i .  Schmidt Institute of Earth’s Physics Manuscript received 
of the USSR Academy of Sciences on 13 July 1966 
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